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ABSTRACT 
The purpose of this study was to carry out a bibliometric analysis of the articles 
published in Chile during 1987-2006 that were categorized into the Plant Science 
discipline by ISI. The data was extracted from the Web of Science datábase, 
obtaining a total of 911 articles for analysis. Almost half of the articles were the 
outcome of an international collaboration, the United States being the country with 
more collaborative links with Chile within this discipline. A list was made with the 10 
most-cited articles and 10 most frequently used journals. The analysis showed that 
almost 50% of the articles were concentrated in 10 different journals. The number 
of articles produced each year revealed a steady growth in scientific production since 
1987. This is probably related to the progressive interaction between industry and 
public-research institutions. 
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INTRODUCTION 
It was in the early 1980s that Chile introduced modifications in its economic policies 
  
that promoted a change towards an export-oriented economy (Gwynne, 1999). The 
country became aware of the advantage of having vast renewable (i.e. fruits, wood, 
animáis) and non-renewable (i.e. copper) natural resources. Many countries, such as 
Australia, Sweden and Finland, have based their development strategies on natural 
resources (Maloney, 2002). Much of the knowledge generated on natural resources 
has been obtained by research done at universities and institutions around the 
world. 
In the last three decades plant science has become a broad discipline, shifting from 
the traditional focus on plant taxonomy, physiology and morphology into áreas such 
as developmental biology, molecular and cellular biology, genomics and proteomics. 
This shift is due to the impact plant science has had in economically important 
áreas, such as agriculture, horticulture, forestry, and energy. 
Bibliometric studies analyzing research output of Chilean institutions in several 
biological disciplines have established their trends over several years (Krauskopf, 
2002). However, an analysis of the Plant Science discipline has never been made. 
Thus, the objective of this study is to assess the evolution of Plant Science research 
in Chile from 1987 to 2006. 
METHODS 
Using the ISI Web of Science datábase, a query was made (on July 27th, 2007) that 
searched for records that were published from 1987 to 2006 and that were 
registered to Chile. All records that were categorized as "Plant Science" among the 
ISI disciplines were retrieved. The documents were analyzed according to their type, 
language of publication, most frequently used journals and most frequently cited 
articles. For this study, records that were categorized as "meeting abstracts" and 
corrections were discarded. 
The SCIMAGO country and rank datábase (SCIMAGO, 2007) was used to search for 
publications within the "Plant Science" discipline that were published by different 
countries from 1996 to 2006. 
As well, the ISI Journal Citation Report (JCR) datábase for the year 2006 was used 
to obtain the impact factors of the most frequently used journals. 
RESULTS 
Over the 20-year period analyzed, a total of 911 papers were published that were 
categorized by ISI as belonging to the "Plant Science" discipline. As observed in 
Figure 1, an upward trend is observed in the number of papers published each year. 
To quantify this increase, an average of the number of papers was taken every five 
years, estimating an average of 39.4 papers/ year for the period 1987-1991, 
followed by the 1992-1996 period with 40.6 papers/ year, 1997-2001 with 47.2 
papers/year and 2002-2006 with 55 papers/year. As a country, Chile ranked 
number 43 (among 197 countries) in the number of papers produced, surpassed in 
South América by Argentina (ranked 19) and Brazil (ranked 13), according to the 
SCImago datábase (SCImago, 2007). Nevertheless, an analysis on the average 
number of cites per paper established that Chile (6.01 cites/paper) was superior in 
this indicator compared to Brazil (5.2 cites/paper) and Argentina (5.65 cites/paper).  
 
The top ranking institutions in Chile that published within this discipline during the 
20-year period were Universidad de Chile with 334 publications (36.7%), followed 
by Pontificia Universidad Católica de Chile with 156 publications (17,1%), 
Universidad Austral de Chile (81 publications; 8.9%), Universidad de Santiago de 
Chile (57 publications; 6.3%) and Universidad de Talca (55 publications; 6.0%). 
Among the 911 articles published in Chile, 448 (49%) originated solely from Chilean 
institutions, while the remainder resulted from international collaborations with 51 
different countries, the most productive collaboration being with the United States 
(116 articles; 12.7%), followed by Spain (99 articles; 10.8%) and Germany (75 
articles; 8.2%). The distribution of document type throughout the 20-year period 
was studied. The most frequently document type used was "article" that comprised 
88.8% of the total production, followed by "note" (7.4%), "review" (1.4%), "letter" 
(1.3%) and news item (0.9%). 
Most of the articles were written in the English language, accounting for 95.4% of 
the total number of articles. This was followed by articles in Spanish (30; 3.3%), 
Germán (6; 0.7%), French (5; 0.5%) and Portuguese (1; 0.1%). The fact that a 
high number of articles was written in English language is not surprising, as the 
majority of the ISI journals within this discipline use English as the official language. 
A glimpse at the six articles published in Germán showed that they were published 
in Germán journals, with an author in common. Likewise, the articles published in 
French were in Canadian and French journals. 
The number of citations a particular article receives is a measure of its visibility to 
other researchers. Thus, the citations of articles categorized as Plant Science ranged 
from a minimum of 0 to a máximum of 306 citations (Table 1). In fact, the most-
cited article in Plant Science was positioned among the top 40 most-cited articles 
published by a Chilean-registered institution within the 20 year period analyzed. 
Ranking a distant second, an article with 108 cites was observed. In contrast, 127 
articles (14% of the total number of articles) had not been cited, including 45 
articles published prior to the year 2001.  
 
There are currently 147 journals categorized as belonging to the Plant Science 
discipline, with impact factors ranging from 0 to 19.837 (for the Annual Review of 
Plant Biology), with a median impact factor of 0.818. The impact factor of a journal 
is defined as the number of current citations to articles published in the previous two 
years divided by the total number of articles published in the previous two years. 
Table 2 shows the ten most utilized journals by researchers from Chilean 
institutions, the number of articles, percentage of total articles and journal impact 
factor. As observed in Table 2, over 20% of the articles published in the 20-year 
period have been published in Phytochemistry, an English journal ranked 24 th 
among all journals from this discipline, that publishes 24 issues per year. The other 
nine journals concentrated 31.9% of the articles published within the discipline. The 
Argentinean journal Phyton-International Journal of Experimental Botany was 
discontinued in the year 2002, therefore the impact factor for this journal was not 
included in the table.  
 
The number of articles published within the Plant Science discipline revealed a 
sustained constant growth throughout the 20-year period analyzed. Part of this 
could be attributed to a recently formed interaction between universities and prívate 
industry. The latter has seen these public institutions as a place to solve some of the 
problems facing the agriculture/forestry industry. Currently, the majority of the 
public universities have created a unit in charge of increasing their interaction with 
the productive sector (Bernasconi and Rojas, 2004). There are some government 
programs in Chile that promote this linkage, such as Fondo de Fomento al Desarrollo 
Científico y Tecnológico (FONDEF, managed by CONICYT) and GENOMA (managed 
by CORFO). These programs have introduced economic resources that assist public 
institutions to finance their research in order to solve problems facing the 
horticulture/forestry industry (Orellana, 2004). For instance, between 1996 and 
2004 FONDEF provided funds for 130 projects in the Agricultural/Forestry sector 
(FONDEF, 2008). As a requirement, each of these projects needs to have a 
counterpart from private industry that finance at least 25% of the total cost of the 
project. A more recent example of this interaction was the formation of the Forestry 
Genomic Consortia, which integrated Universidad de Concepción with Fundación 
Chile, Forestal Arauco and Forestal Mininco, with the objective of developing 
biotechnological, molecular and bioinformatical tools to strengthen the genetic 
improvement programs being driven by the two largest forestry holdings in Chile. 
Another example is the Fruit Consortium, which not only brought together 
universities with over 20 different-sized fruit companies, but also included the fruit 
guild association as a member of this consortium. 
From the articles published within this discipline, 51% resulted from international 
collaborations. This percentage is almost the same as the one established for the 
country during the 1999-2003 period (Glanzel et al., 2006). The most frequent 
collaboration was with research groups from the United States, a relation that also 
produced four of the 10 most-cited articles Usted in Table 1. Even though Spain 
turned out to be the country with which Chile had the second most frequent 
international collaboration, no highly cited article resulted from this interaction. 
Instead, collaboration with Germán research groups produced one of the 10 most-
cited articles. It is worth pointing out that the other five articles listed on Table 1 
were produced solely by Chilean institutions. The fact that most of the articles were 
published in English and in journals that were over the median impact factor for the 
discipline, has certainly allowed for an increase in the visibility of the research being 
performed in Chile. 
In brief, this study reveáis a steady increase in scientific production within the 
discipline of Plant Science that is fulfilling the needs of not only the scientists driving 
the research, but also the needs of industry. It would be interesting to establish in 
10 years time if the current scientific-policy, funded by the royalties obtained from 
the mining industry, will boost the current productivity within the plant science 
discipline. 
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